infection on the right forehead 26 months previously, VZV infection 12 years previously, a herpes simplex virus-positive anal culture 2 years previously, and hypertension. HIV infection had been diagnosed 9 years earlier, and the patient had been poorly compliant with several antiviral regimens. She had most recently been prescribed abacavir (300 mg), lamivudine (150 mg), and zidovudine (300 mg), all taken twice daily, in addition to prophylactic therapy with trimethoprim-sulfamethoxazole, azithromycin, and valacyclovir. She admitted noncompliance with these regimens.
In the emergency department, the patient's blood pressure was 106/74 mm Hg, her heart rate was 120 beats/min, her respiratory rate was 30 breaths/min, and her temperature was 37.5ЊC. She was mildly somnolent but attended to verbal and visual stimulation. She did not comprehend verbal or written language and was completely mute. She was able to mimic arm and face movements. Her neurologic examination was otherwise nonfocal. Initial laboratory studies revealed the following values: WBC count, cells/L, with 87.9% neutrophils; 9 4.2 ϫ 10 hematocrit, 36.6%; platelet count, platelets/L; normal 9 293 ϫ 10 coagulation study findings; alanine aminotransferase level, 95 U/L; aspartate aminotransferase level, 168 U/L; and alkaline phosphatase level, 159 U/L. Examination of a CSF specimen revealed an RBC count of 305,000 cells/mm 3 . A noncontrast head CT revealed acute hemorrhage within the left Sylvian fissure, a small layer of acute hemorrhage in the lateral ventricle, and subarachnoid hemorrhage over the convexities of both cerebral hemispheres. Cerebral angiogram demonstrated diffuse fusiform aneurysms and stenoses involving the anterior and posterior circulations ( figure 1D and 1E ). The patient was treated with fosphenytoin and nimodipine, was admitted to the intensive care unit, and was subsequently transferred to Harborview Medical Center (Seattle, WA).
The patient underwent brain MRI, which revealed several large new aneurysms (figure 1B) that were not found to be present during an imaging study performed 26 months earlier for headache associated with forehead zoster ( figure 1A ). There were no significant parenchymal abnormalities or abnormal enhancement suggestive of vasculitis or CNS infection. Intracranial flow velocities were normal on transcranial Doppler examination. The diffuse distribution and fusiform architecture of the aneurysms precluded neurosurgical or endovascular treatment.
The results of an extensive evaluation for underlying infectious, autoimmune, and metabolic etiologies were negative (ta- The patient's cognitive and language deficits improved over a period of 1 week, at which time she was discharged from the hospital. She remained noncompliant with her treatment regimens, and additional testing demonstrated a CD4 cell count of 2 cells/mm 3 and a viral load of 282,443 copies/mL. Approximately 3 weeks after discharge, the patient returned to the emergency department with a headache and was found to have a recurrent subarachnoid hemorrhage. The following day, she experienced a massive, fatal subarachnoid hemorrhage. Autopsy permission was denied.
Discussion. HIV-associated cerebral aneurysmal arteriopathy has been described in several case reports and case studies in the pediatric medical literature [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . The pediatric cases have featured diffuse fusiform aneurysmal dilatation in the large arteries of the circle of Willis, as seen in our case. In contrast, reports of adult patients with HIV infection who have cerebral aneurysms have described isolated berry aneurysms, similar to those seen in non-HIV-infected adults [17] . To our knowledge, this is the first reported case of HIV-associated diffuse fusiform cerebral aneurysmal arteriopathy in an adult.
In reported cases of pediatric cerebral aneurysmal arteriopathy, the patients were typically aged 8-13 years and had advanced HIV disease, all meeting the criteria for AIDS. They most frequently presented with stroke or intracranial hemorrhage. Pathology revealed medial fibrosis with loss of the muscularis, destruction of the internal elastic lamina, and intimal hyperplasia. In a series of 4 autopsy reports, vascular inflammation was sparse or absent, and ectasia and dilatation spared the leptomeningeal and intraparenchymal arteries and arterioles [5] . One autopsy report showed arteritis of medium-sized subarachnoid vessels, with only a few lymphocytes remaining in the adventitia of major cerebral arteries [15] .
In the largest case study of cerebral aneurysmal arteriopathy, which included 13 patients, the latency period ranged from 2 Findings of a laboratory investigation for a 29-year- to 11 years after onset of HIV infection, with death generally occurring !6 months after diagnosis of the arteriopathy [5] . Our patient was diagnosed with HIV infection 9 years before the discovery of her aneurysmal disease. An MRI obtained 26 months previously showed no evidence of aneurysm. Thus, the progression of her aneurysmal disease to death was also rapid. In the pediatric cases, the results of evaluations for infectious and autoimmune processes have been largely negative; exceptions include Mycobacterium avium intracellulare bacilli found in clusters in affected vessels during 1 autopsy and the finding of HIV DNA or HIV protein during 2 autopsies [5, 9] . The latter suggests a direct pathogenic effect of HIV on the arteries. Also, in the same case series, 3 patients with a history of clinical VZV infection and/or elevated VZV spot titers had unilateral involvement of cerebral arteries [5] . This finding implicates VZV, because it is a known cause of vasculitis with similar pathologic characteristics to those seen in the affected aneurysmal vessels. More recently, cerebral aneurysmal arteriopathy was described in a 12-year-old boy who was responding well to newly instituted HAART and was undergoing immune reconstitution. This case suggests that aneurysms may result from an immune-mediated response to chronic vascular infection [4] . Finally, pathologic findings from pediatric cases have prompted a hypothesis that inflammation involving the vasa vasorum leads to ischemia of the arterial wall, resulting in destruction of the elastic lamina and subintimal fibrosis and, ultimately, to arterial dilatation and/or stenosis [15] .
Extracranial large vessel arteriopathy was described in a study of 16 HIV-positive adult patients (age, 18-38 years) [18] . None of these patients had been treated with HAART. Patients had 1-7 aneurysms affecting the aorta and its major vessels, with aneurysms of the common carotid artery observed in 7 patients. In this vasculopathy, the tissue pathology was similar to that observed in childhood cerebral aneurysmal arteriopathy. The vessels had medial fibrosis, fragmentation and loss of the internal elastic lamina, and intimal hyperplasia (albeit minimal). The case study of adult arteriopathy also reported leukocytoclastic vasculitis of the vasa vasora in 12 of the 16 patients. The authors hypothesized that there is an acute phase, which is manifested by leukocytoclastic vasculitis of the vasa vasora, followed by a chronic or healing phase, with medial fibrosis leading to vessel wall weakening and aneurysm formation. The similar pathologic findings seen in adult extracranial arteriopathy and childhood intracranial arteriopathy suggest that these entities may represent a continuum of disease. The inciting event, whether it be an immune or infective insult, may be the same. For unknown reasons, this phenomenon may have an affinity for cerebral vessels in children and extracerebral vessels in adults. Our case would be an exception.
In our patient, opportunistic infection and connective tissue disease were effectively excluded. The CSF Venereal Disease Research Laboratory (VDRL) is an insensitive test for neurosyphilis; however, negative results of serum treponemal serologic tests and the lack of CSF findings typical of neurosyphilis (i.e., significantly elevated protein level and mononuclear pleocytosis) argue against this diagnosis. The patient had a history of VZV infection with recurrent zoster, as well as prior herpes simplex virus infection. Negative results of CSF PCR for VZV and herpes simplex virus mitigates against ongoing CNS viral activity at the time of the patient's subarachnoid hemorrhage, but we cannot rule out these agents as instigators of chronic vasculitis preceding aneurysm formation. Considering the usual ubiquity of HIV in the CNS in untreated patients with AIDS, it is plausible that HIV itself played a similar role in causing vascular inflammation. Our patient had advanced, untreated AIDS; therefore, the undetectable CSF HIV load was surprising and may have been spurious; however, testing was not repeated, because the results would not have affected her treatment.
Beyond supportive care, there is no standard treatment for HIV-associated cerebral aneurysmal arteriopathy. Two patients who presented with ischemic stroke were treated with aspirin because of its antiplatelet effect [4, 11] . Patients in the largest pediatric case series, in which the outcome was uniformly fatal, were typically treated with single-drug antiviral regimens, because their diagnoses predated combination therapy. Response to HAART has been mixed. There is 1 case report of a pediatric patient whose aneurysm resolved with HAART [11] . This case is atypical of the arteriopathy we describe here, because the patient presented with transient ischemia, a single aneurysm, and angiographic evidence of active vasculitis. There are 2 reports of halted disease progression with receipt of HAART in more typical patients [12, 13] . However, another 2 case reports demonstrate ongoing progression of disease that occurred despite administration effective HAART [4, 6] .
Our 29-year-old patient with AIDS manifested a cerebral aneurysmal arteriopathy typical of the entity described in the pediatric AIDS population. On the basis of our experience with this patient, we believe that HIV-associated cerebral aneurysmal arteriopathy should be considered in the differential diagnosis for adult patients with AIDS who present with signs and symptoms consistent with intracranial hemorrhage or stroke. Chronic vasculitis, either immune or infective in origin, likely plays a role in the pathogenesis of this arteriopathy. The mechanism of this cerebral aneurysmal arteriopathy appears to be similar to the extracranial large vessel arteriopathy described in adults. Although no clear case can be made for HAART improving the natural history of this disease, HAART may be of benefit and is still indicated to prevent other complications of HIV infection.
